Cells isolated from the endosteal bone surface of adult rats express differentiated osteoblastic characteristics in vitro.
Endosteal bone surface cells were previously shown to be involved in the regulation of bone formation in humans. In this study, we have characterized the cells isolated from the endosteal bone surface in adult rats. Fragments of periosteum-free tibia were obtained from 4-, 6- and 9-month-old rats by collagenase digestion, and the phenotypic characteristics of the osteoblastic cells migrating from the endosteal bone surface were evaluated in culture. Endosteal bone surface cells present a strong alkaline phosphatase (ALP) activity as shown by cytochemistry and measured biochemically. The cells synthesize high levels of osteocalcin as measured by radioimmunoassay. Osteocalcin production was increased after stimulation with 10 nM 1,25 dihydroxyvitamin D (1,25(OH)2 D) and the response to 1,25(OH)2 D was similar at all ages. Endosteal cells from young adult rats (4 months old) but not from older rats (6 and 9 months old) showed increased cAMP production in response to 10 nM parathyroid hormone (PTH), suggesting an age-related decrease in the PTH-responsiveness of the bone surface cells. Immunocytochemistry using specific antibodies showed that preconfluent endosteal bone cells from adult rats expressed collagen and noncollagenous bone proteins in culture in the absence of inducers. The cells synthesized mostly type-I collagen which remained localized intracellularly. Type-III collagen was only expressed at low levels. The bone surface cells also expressed osteocalcin and bone sialoprotein, two markers of differentiated osteoblasts, as well as osteonectin.(ABSTRACT TRUNCATED AT 250 WORDS)